Effects of atrial natriuretic factor on blood flow distribution and vascular resistance in conscious dogs.
Systemic and regional hemodynamic responses to atrial natriuretic factor (ANF) administered by either bolus or infusion were examined in conscious dogs in the presence and absence of ganglionic blockade. In intact dogs, bolus injection of ANF (9 micrograms/kg), which increased plasma ANF by 100,913 +/- 12,330 pg/ml, initially reduced mean arterial pressure (7 +/- 1%) and total peripheral (-31 +/- 2%), coronary (-28 +/- 3%), mesenteric (-19 +/- 2%), renal (-36 +/- 2%), and iliac (-24 +/- 2%) vascular resistances. During the recovery period, resistance rose in the total peripheral (+13 +/- 3%), coronary (+19 +/- 5%), mesenteric (+7 +/- 2%), and iliac (+42 +/- 8%) beds but did not rise in the renal bed. At 15 min after infusion of ANF (0.3 micrograms.kg-1.min-1 x 30 min), which increased plasma ANF by 4,296 +/- 869 pg/ml, resistance rose in the total peripheral (+19 +/- 3%), coronary (+17 +/- 2%), mesenteric (+23 +/- 7%), and iliac (+40 +/- 11%) beds but remained slightly depressed in the renal bed (-8 +/- 5%). Ganglionic blockade with hexamethonium did not modify substantially the pattern of change of regional vascular resistances to ANF. Thus in conscious dogs, ANF under steady-state conditions was found to elicit direct vasoconstriction in most regional vascular beds and minor vasodilation in the renal vascular bed. However, after bolus administration of ANF, which results in extremely high plasma ANF levels, transient vasodilation occurs in all regional vascular beds. These data suggest that the distribution of ANF receptors, which elicit vasodilation, differs in regional vascular beds, and that in most vascular beds, except those of the kidney, these receptors require extremely high levels of ANF to be activated.